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Abstract 
Health information systems (HIS) have provided a major leap forward in communication and management of health services. In 
this study, a system of pharmaceutical services, which is an HIS platform that enables pharmacists to communicate with hospitals, 
government health agencies and suppliers, was investigated. The study aims to assess and determine factors influencing health 
professionals’ (pharmacists) adoption of the system. In this work in progress study, a new research model (P-TAM) was developed, 
and a survey was conducted with 2169 pharmacists from different regions of Turkey. Statistical analyses were performed in order 
to determine strength and reliability of the model. The results were promising in terms of determining factors associated with the 
adoption of pharmaceutical services. The findings were useful for identifying influential behavioral constructs in HIS. It is believed 
that this study will be a valuable asset for the literature as well as the researchers who are in the first phase of their study in assessing 
HIS adoption. 
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1. Introduction 
It is a common view that information communication technologies (ICT) in health services industry has improved 
in terms of quality as well as effectiveness and efficiency of services [1]. Especially in health industry, advancement 
in technologies is a necessity due to its vital impact on human health. Today, redesigning and establishing health 
services in accordance with ICTs is a trending reformation in health institutions. Since 2001, increasing investments 
on ICTs by health industry underlined the significance of ICT in health sector [2]. In this context, ICTs in health 
services, in other terms Health Information Systems (HIS), constituted an important part of health services, which 
assist health professionals to schedule and maintain daily operations in the health institutions [1]. From a technical 
perspective, HIS has brought wide variety of opportunities that improve communication channels (such as 
infrastructural improvements and system upgrades) as well as quality of services. In addition to that, HIS helps to cut 
expenses and saves time in terms of medical processes. However, from socio-technical point of view, health 
professionals’ willingness to use the new technologies remains as an important question [3]. Thus, understanding the 
attitudes of users would be an important step in order to develop implementation methods, improve systems and 
promote the change by HISs. 
In this study, health professionals’ willingness to use an HIS, Pharmaceutical Service System, was investigated by 
proposing a new research model: P-TAM (Pharmaceutical Technology Acceptance Model). Pharmaceutical Service 
Systems (PSS) provide a platform which enables pharmacists to connect and communicate with health institutions as 
hospitals, government health departments and suppliers. There are number of pharmaceutical systems currently in use. 
In this study, Medula system was investigated, which is a PSS that has been in use by pharmacists in Turkey for more 
than seven years [4]. It has been provided by the government and has no substitute system. As the definition, Medula 
is a system providing a communication platform to the health institutions which is integrated with databases of 
healthcare providers’ systems, diagnosis laboratory systems, family practitioners systems and accrual & 
reimbursement systems. Its main purpose is to issue and record payments for medicines. For instance, when medicine 
is prescribed to patients in a health institution, the system enable pharmacists to access the prescription by connecting 
health institutions and under the control of regulatory government agencies. Medula has three main functions: 
Registration of patients (recording patient information), services (selecting pharmaceutical services) and invoices 
(receiving prescription and invoicing transactions). The other functions of the Medula system are: attaining right 
ownership and contract verification, receipt revisal and referral follow-up, payment inquiry, invoice registration, 
payment status control and medical report provision [4]. Here, Medula was investigated by P-TAM to assess 
pharmacists’ willingness to use the system. 
In the literature, there are many theories in order to assess user adoption, in other terms, individuals’ willingness 
towards using particular technologies [5]. Two of the major theories to investigate user adoption is Technology 
Acceptance Model (TAM) [6] and Theory of Planned Behavior (TPB) [7]. In this study, TAM and TPB have been 
employed to develop a model to assess user adoption of Medula. Considering the importance of understanding user 
attitudes and develop systems accordingly, the primary research question was determined as: “What are the factors 
influencing pharmacist’ adoption of PSS?” Under the theories of TAM and TPB, the behavioral constructs of the 
model has been specified with the assistance expert opinions. In addition to that, findings of a prior (pilot) study [8] 
had been taken into account during the development of the research model. The behavioral constructs of the model 
represented influencing factors for system use, and they were selected as followings: Perceived Behavioral Control 
(PBC), System factors (SYS), Perceived Usefulness (PU), Perceived Ease of Use (PEOU), and Behavioral Intention 
(BI). Hypotheses has been developed under these constructs, and a survey was applied to 2169 pharmacists at 77 (out 
of 81) cities around Turkey. The results of survey has been analyzed in terms of reliability and factor loadings by 
PASW SPSS software. Findings provided information about influencing factors of using PSS by pharmacists. They 
also revealed ineffective items in system use and important constructs for adoption of PSS in a non-substitutable 
system. 
This paper presented a work in progress study in which it was aimed: (1) to determine influencing factors that 
affects user adoption of PSS by a new research model, (2) to enable developers to improve the system by examining 
pharmacists’ attitudes towards Medula. The target sample of the study was determined as pharmacists who reside in 
Turkey. It is believed that this study would be resourceful for researchers in pharmaceutical services who aim to 
investigate influencing factors of user adoption. In addition to that, the knowledge about users’ attitudes would be 
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beneficial for system developers and managers of health institutions. This study is also valuable for being the first 
acceptance research in PSS domain in Turkish health literature. 
2. Brief Literature Review 
In the literature, PSS was grouped with ePharmacy domain under HIS. As the definition, HIS represents health 
service applications which have electronic background to provide basis for communication and processes of health 
services [9]. Similarly, PSS can be defined as pharmaceutical service applications and systems to provide 
communication platform for health services. In the literature, e-pharmacy field is intact due to the difficulties in data 
collection. More specifically, there are few systems developed and widely used by pharmacists in the market, and 
inaccessibility of information about these systems is the other issue which reduces willingness to pursue academic 
research in this domain. However, there are some studies about pharmacy applications involve ethics, medical 
shopping, system development and quality [10]. Because of the scarcity of resources in this domain, here, behavioral 
studies and HIS literature was focused on to determine influential factors in PSS adoption [3,5,6,11–14]  
Assessment of human behavior towards technology has been a major subject of psychological and behavioral 
studies [5,7]. One of the pioneer studies in the field was Technology Acceptance Model (TAM) of Davis [6]. TAM 
was based on Theory of Planned Behavior [11]. The aim of TAM is to determine behaviors of users towards particular 
technologies, and it argues that actual system use is affected by two main elements, perceived ease of use (PEOU) and 
perceived usefulness (PU) through Attitudes towards using and Behavioral Intention (BI). Later on, Venkatesh & 
Davis [5] involved additional constructs and mediating factors to create the model TAM2. In HIS domain, it was 
observed that TAM theory has been successfully applied in variety of studies [14]. By the advances in technology, 
different influencing factors have been inevitably emerged over the time. However, user adoption studies in e-
pharmacy field with behavioral theories remained intact. Even though there are few study solely covering pharmacists, 
there are number of studies covering healthcare professionals and their acceptance towards particular technologies, 
such as smart systems and technical devices, in the literature [3,14–16]. 
In this study, it can be argued that assessing pharmacists’ willingness to use the system is trivial for a mandatory 
non-substitutable system. However, according to literature, assessment of technology adoption is yet effective and 
applicable to assess user intentions in mandatory systems [5,17,18]. Venkatesh and Davis argued that mandatory and 
voluntary use presents differences in adoption of the system, and influencing factors in mandatory system were still  
valid to assess user intentions [5]. 
3. Methodology 
Cross sectional survey method was employed to collect data from participants. The data collected from a structured 
questionnaire. In the survey, five point Likert-type scale was used (1- “strongly disagree” to 5 “strongly agree”) for 
responses. Five point Likert-type was determined as the optimal scale, by which participants can effectively 
differentiate levels between the response categories [19]. Survey consisted of 2 parts. First part included demographic 
questions to collect information about gender, age, location, education level, computer literacy level, and experience 
in use of Medula (10 Questions). Second part included 26 close-ended survey questions which aim to assess factors 
affecting user behavior towards the system. 
3.1. Research Model 
In this study, a new research model, named as P-TAM, was proposed. A set of behavioral constructs were selected 
from the literature of HIS and behavioral studies. Five constructs were determined to develop hypotheses, research 
model and survey questions. These constructs were as followings: Perceived Behavioral Control (PBC), System 
factors (SYS), Perceived Usefulness (PU), Perceived Ease of Use (PEOU), and Behavioral Intention (BI). The major 
resources of the model were TAM and TAM-2 [5–7] and TPB due to their widely and successfully implementation in 
HIS studies [14]. The model was also supported with behavioral studies in HIS domain [12,13,20]. Survey questions 
for each construct based on literature, and two pharmaceutical experts were employed from Turkish Pharmacists’ 
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Association (TEB: Türk Eczacıları Birliği) in order to assess model constructs and to develop relationships. Table 1 
gives information about constructs of the model and sample questions from questionnaire grouped by constructs. 
Table 1.  Constructs, resources, definitions and sample questions 
 
Constructs References Definition Sample questions 
Behavioral 
Intention (BI) 
[6,20] “An individual’s performing a conscious act, 
such as deciding to accept (or use) a 
technology” 
I would use the system even if it was not 
mandatory. 
I intend to use the system when it is 
available/ running. 
Perceived Ease 
of Use (PEOU) 
[6] “The degree to which a person believes that 
using a particular system would be free of 
effort” 
It is easy for me to learn how to use the 
system. 
I think using the system is easy job. 
Perceived 
Usefulness (PU) 
[6] “The degree to which a person believes that 
using a particular system would enhance his or 
her job performance” 
I find the system useful when I am doing my 
job. 
Using the system in my job would increase 
my productivity. 
Perceived 
Behavioral 
Control (PBC) 
[7,13]  “The perceived ease or difficulty of 
performing the behavior” 
I have ability to use the system. 
I can use all the functions of the system that I 
need. 
System Factors 
(SYS) 
[5,12] “Objective factors in the environment that 
observers agree make an act easy to 
accomplish” 
I can do my job with the system easily and 
quickly. 
The system provides all the functions that I 
need in my job.  
 
Hypotheses of research model were composed regarding to the relationships among the constructs of the model. In 
addition to that, the literature, mainly resources of constructs (see Table 1), was helpful in developing hypotheses. 
The hypotheses were constructed by indicating positive influences between the constructs. The purpose of this 
formation of hypotheses was to be able to report comparable and easy to understand results in future analysis. The 
proposed model was given in Figure 1, and hypotheses were given in Table 2 on the next page. 
 
 
  Fig. 1.       Proposed model of adoption of  Medula (P-TAM) 
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Table 2.  Hypotheses   
 
HP # Hypotheses 
 HP1 PU towards using the Medula service positively influences BI 
HP2 PEOU towards using the Medula service positively influences PU 
HP3 PEOU towards using the Medula service positively influences BI 
HP4 PBC in using the Medula service positively influences BI 
HP5 PBC in using the Medula service positively influences PEOU 
HP6 PBC in using the Medula service positively influences PU 
HP7 SYS in using the Medula service positively influences BI 
HP8 SYS in using the Medula service positively influences PEOU 
HP9 SYS in using the Medula service positively influences PU 
3.2. Determining target sample and Data Collection 
In the study, the target sample was pharmacists and their assistants, who own or work in a pharmacy store in 
Turkey. All participants were active users of Medula system. However, the duration of the system use may vary based 
on their experiences. The prior study (Sezgin, et al., 2011) revealed that collecting data from the same region/province 
may be insufficient about understanding user expectations from the system. Thus, in order to increase 
representativeness of population, samples were composed of pharmacists from different cities around Turkey. TEB 
provided a network and assisted to reach participants.  
 
The previous study showed that face-to-face survey implementation is costly in terms of time, workforce and 
budget [8]. In addition to that, it is hard to conduct the survey and provide country-wide participation without 
organizational assistance.  Thus, it was decided to conduct the survey online to increase reachability and availability. 
In addition to that, accessing to the network of TEB provided a chance to reach approximately 26000 pharmacists via 
internet. Convenience sampling was applied in data collection. Pharmacists were called for participation to the survey 
on the website of TEB (www.teb.org.tr). The data was collected by an online survey application. 
 
4. Results 
Survey was accessed and completed by 2169 participants. Considering the aim and the scope of the study, response 
rate was found sufficient in order to reach reliable results. After data collection, data was refined from manipulative 
responses, which consisted of null responses (unanswered) and repetitive responses (repeating same answers). In 
addition to that, the responses were investigated to eliminate incompleteness for first and second part of the survey. 
Consequently, 1420 responses were remained for analysis. 
 
4.1. Demographic Characteristics  
The results indicated that approximately two-thirds of the participants (66.6%) were male pharmacists. Although 
the age variance was between 18 and 73, the age of majority of participants ranked between 30 and 59. The majority 
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of respondents (86.8%) had at least a bachelor’s degree and their computer skill levels were stated as good or above. 
The participants who did not have a degree were classified as assistants. It was found that nearly half of the participants 
were highly experienced pharmacists who had been working for 10 years and more. 84% of participants have been 
using computer more than 10 years, and 80% were identified as having “above average” ability to use computer. The 
participants were mostly moderately-experienced users of Medula system (16%, less than 1 year; %48, 1-2 years; 
%21, 3-5 year; 15%, +6 years). In terms of geographic locations, it was found that participants were from 77 out of 
81 cities of Turkey. 
4.2. Factor and Reliability Analysis 
Factor analysis is a common way of data reduction and exploration of basic factors in the data [21]. In order to 
conduct the factor analysis, Bartlett's Test of Sphericity and Kaiser-Meyer-Olkin test were performed, and results were 
found satisfactory. For the rotation and extraction methods of factor analysis, Direct Oblimin and Maximum 
Likelihood methods were employed respectively. In the process, the factors of structures were investigated by 
evaluating items’ factor loading values. Factor loading value of 0.3 is acceptable for reliable results [22]. The items 
with more than 0.3 factor loading values were presented in Table 3. 
 
Table 3.  Factor loading values 
 Factors PBC
5 
PBC
2 
BI3 BI4 BI2 BI1 PU3 PU2 PU
5 
SYS
3 
SYS
1 
SYS
4 
PEOU
1 
PEOU
2 
PEOU
3 
1 .988 .303                           
2     .890 .865 .843 .768                   
3             .855 .797 .60             
4                   .786 .745 .501       
5                         .734 .393 .687 
 
After factor analysis, 9 items were eliminated because of their factor loadings being below the threshold value 
(0.3). In addition to that, PEOU3 item was found to have multiple loadings on two factors, hence it was also eliminated. 
As a result, 15 items were remained (PBC: 2 items; BI: 4 items; PU: 3 items; SYS: 3 items; PEOU: 3 items). Even 
though two-factor-loaded construct (PBC) might raise a doubt, it was validated by reliability analysis and supported 
by other studies from literature [21]. 
Reliability analysis presents internal consistency within the constructs. It was conducted by analyzing Cronbach’s 
Alpha values of constructs in item-basis within the constructs. The Alpha values of BI, PBC, PEOU, PU and SYS 
were 0.92, 0.70, 0.73, 0.88 and 0.75 respectively. Thus, all constructs were found reliable since their values were 
greater than or equal to acceptable level (0.70) [22]. In addition to that, overall reliability of the model was 0.92, which 
meant the model was found significantly reliable. 
 
5. Discussion and Conclusion 
In this study, it was tried to assess the factors influencing pharmacists’ adoption of HIS, by investigating a 
Pharmaceutical Service System named as Medula with a new research model (P-TAM). The initial outcome of the 
study was that, after the prior study on adoption of the system [8], the research improved in terms of hypotheses, 
model structure, survey context and semantics. As a result, in this paper, a new model (P-TAM) for assessing user 
adoption of a HIS was proposed and investigated for the next phase of analysis: Structural Equation Modeling (SEM).  
The statistical analysis presented that the model is reliable in terms of relationships among the items within 
constructs, which means that the allocation of items under each construct was reliable to be used in the further analysis. 
Factor analysis explored that if the observed items can be explained in terms of factors [22][23]. Ten items were 
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eliminated in order to provide integrity in the model. The elimination of those items also increased the strength of the 
model (by increasing reliability and factor loading scores). In addition to that, reliability analysis presented consistency 
of the constructs.  
It is believed that country-wide participation to the survey was resourceful in order to harvest representative 
findings of pharmacist population in Turkey. The study is an important contribution for the literature not only by 
development of a new model, but also by its large sample size and uniqueness of target samples in the literature. In 
addition to that, it was the first developed model for assessing pharmacists’ adoption of a HIS system. P-TAM has a 
potential to be a major model for HIS adoption studies on pharmacists after completion of further analysis. In this 
study, the primary requirements of the model, testing reliability and integrity, were fulfilled. The following analyses 
will include SEM to seek latent facts about the model. The hypotheses will also be tested in the next phase. In future 
studies, the study can be expanded by including samples from different countries to investigate and compare factors 
affecting pharmacists’ adoption of HISs. 
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